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[fS^lHl] -flS^Liw Nix COy Al. 0, 
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x = 0. 8 0~0. 9 5 
y = 0. 0 4~0. 1 9 
z = 0. 0 1~0. 1 6 
x+y+z=l. 0 

im^m 2 ] N i : C o : A 1 CDIS^ Jtib^TIBCDx : 
y : z 13 5 tb^T- N i CDJig^^X«i5S^«©*^^S> 10 

c o (Dmmm^itmmi^cDTkmm. a i it-^mc^^mm 

«5J5KL-rNi , Co SVA 1 ^^trK-fbife 
i:b^ ^(Dm^hmz. Li/ (Ni +CO + A1) (DM 

"^itifio. 9o~i. 1 0 iztji^titm-^ hi ib-^im^m 
ipis-^UTs m^mwfs.-ve 5 o~8 5 o'ctf^SBKLT 

a^Kfb^i:-rsc:i:J;D*-5-«SCL i. Nix Co 

y Al. 02 x-7ik^ti^v^^AfgmiEmt<Dmmo 
{iu w= 0. 9 o~ 1 . 10 

x = 0.80~0.95 20 
y=0. 0 4~0. 19 
z = 0. 0 1~0. 1 6 
x + y+ z = 1.0 
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^ -^7 A tt5fe«/M«CD«| D L t: <k 5 »SS<oiST**:'c 
®fcA6. Co, Al^(DS3^MSi^iDLT-lJ-'r^;i'# 

##t4ttt**D^ i: |5l^Jii±T- ^ c i: ASM $ nt V ^ S 

l^^orsma^&^o 3S«SlS{cJ;DjEfii«-J;!3L i* A^S 

AS, :«x^^cD±ISH-C$)-&i:#^e.tiTOi)o 
Li MO2 -*Li * +e +MOz 
MO2 ^M0+ 1/2 O2 

[0 0 0 31 Li Ni O2 ICCo *^iPbtt)©tt, i^" 
^-lUil^tattLi Ni .O2 (CJ:b-^T[pI±U Li Co 0 
2 i:glbu-<;v-e*-5*cD®, «#iKftt/^^<4* L i 

C0O2 fci«l^t-rsc:httT-#*7{Pofco Li Ni O2 
ICIA 1 S:^Jnbfct)©(±, Ni :A1 = 0. 85 : 

0.15 s«c b^c^^ tu^mi^/^±^m^mmifii^ 
\^^(Dxmmm.ifiis.T b-r b * -5 » 

[0 0 0 4] 

^ < ao^m/St«®«i t) S b tc J; 5 S*t64«tt®<ffiTA» 

'i>^c<■b■'^<>;l/!!t^4ASM^^-rl^i,i:±t{c, 5tm^, iEH 

± bfe U ^ -i? A«mjE®«-Zit/^*©SiM*^*tS^f -2) 
[0 0 0 5] 

YfijESWtt, — fiS^ Li„ Nix Co, Al. O2 X^ 

mb w=o. 9o~i. 10 

x = 0. 8 0~0. 9 5 
y = 0. 0 4~0. 1 9 
z = 0. 0 1~0. 1 6 

x + y+z=l. 0 

[0 0 0 6] A 1 (DM^it zltO. 01~0. 1 6X& 

#-r^^i:jK«»AS'J>^<ft4o »Sb<tt0. 0 2~ 
0 . 0 5®IEHt-feSo 

[0 0 0 7] CoOJg^tfcyttO. 04~0. 1 9-??* 

hS5i:'5:i)o Jf*b<{±0. 10~0. 15 

[0 0 0 8] Li/ (Ni +C0 + AI) O/l^lttt, 
S;*:S<j{c:« 1 . QX&iifi. 0. 9 0~1. 1 0®ffiH 

*T'llF^b^5o 
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10 0 0 9] c:<0-fl8iCL iw Nix Co, Al. Oz 

TS^^^^5^-&K-^bt»^±^ ni : co : Alcomi'itifi 

TIB®x : y : z fc;&Slt^T-N i ®«BKJSXJ±S^S^ 

^tf^-fb^Ji: ZCDmit^miC, Li/CNi +Co + 
Al) (Dm^itifiO. 9 0~1. 1 0 t^fci)J±^-eLi 
<b^*^lin?l-&LT> KJg#H»,-C6 5 0~8 5 O-C 
T-^JEKfiiCilfci ?)Sig^tl5o 10 
{iL w=0, 9 0~1 . 10 
x = 0 . 8 0~0 . 9 5 
y= 0 . 0 4~0 . 1 9 
z = 0. 0 1~0. 1 6 
x + y + z = l. 0 

[0 0 1 OJ K<b-'J'^;H&> ffi<b3yt;uM&;syc7;i/ 

7kK<by^"i7Ai&sj:<j|&si6ti-&u cn* 
mmm^m%-^6 o o~8 5 o'C(Df&m(Dumt:me^Ltz 

4)CD (mi(Ditmm 4 ) L i N i O 2 (n '5r;u® U 
^^yj^) tLiCoOz (3-'t;i/h^iJ5^e'A) CD*tc 20 
SS-^i^t-r^t'. ^9-'&;{b^^^T•{±^c^^ (»i3©0 5 

tiJlA-CJi^ N i : C o : A 1 CDIg^ifcAs±gBx : y : 

z {c^c stb^-r-N i <Dmmm5ntmMm<Dyiimm. c o 

cDfiSKJS3lliS!tKi^®7j<^f«. A 1 <b^i^©xKS^gS V 

?fs ^figbTNi . Co RV'Al^'^tsmitmt 

^CDK-^bi^t:^ Li/ (Ni +CO+A1) £0®^ 
IrfcAsO. 90~1. 1 Otl55:?)l:b^-CLi -fb'&i^^^ijn 

ii-^ bt, mmmm^-c e 5 o ~ a 5 o °c-r-«ifig-r -a c 30 

i:{cj;t). Ni . Co^iVAldSieSfltii+CAofe^ 

[0011]Ni. CoStFA >;y'^;vKU5^ij7A 

(^IBCDSSR^J 1 S V0 1 , 02) o Sf«g 

i^:;*; ^ < Mo3i5«/ffltS(D^ t) ig b t J; S mm^(Di& 

(i+>-'r<:7;i/@©ij[ii^4/3 o-y->r^^;ugoS{ 
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l/^-5«^»c{±. Ni®ffi^^Xf±«fLK^i:Co®ffiKli 50 



i^PB¥ 1 0-3 2 1 2 24 

4 

XttSKK^fcCDig-^*®?* (A^S) . RVTJVKy&V 
-VyntTJV5.>m:fj U u ta^m^yk^m (B 

*TF*bP»!b. P#*il-&-rs*a^ SfcAl^b^ 
bT5SK7';i/^-'i7AXttM^7';u^-'^A*fflo 

s N i (DmmmRitmmm. tco (Dmmmxtt 

mm.mt.mmT'ji' 5 - -i7 a yntmrnr)]^ 5 acds-^ 

7k>gJt (Cr^) «r^«)PMb. 

m^-r^:^m'k$>^o Am. Bm. mtcm<Dmmt. 

^tl^tlO. 15~1. 5^;i//L (U ) ©ISH 

^5^|fSb^^c 

[0 0 13] T)V:i}V^t'^mtLXit. :^h U>t7A. * 
'J-i^A. XttT>^-TCD*K'fb^3Ui^^ti*s^®bt 
V>«o 'J'^AXtt*U'^ASffll%}fe®-&(4ftt5t^!^ 
«r?SJiis i5t?f bT:»-h U'!7A^X{i*U■^7Am^;|^ft*■r 
5^i#*^'i:>lgT•$)i.o 7'>^^T4ffll^fcJ®^tt. Tk^ 
^fiT-i*^^ftSi:^':''ir;i/AS^-f3j->«:ij5Kb, — gP^ 

PbT^ttfei8:®iS«iS-ri>l»tS^*«ffc36(fS(Z)-e> 

'i>A^|IJt*cDiJfeJt*s^fli:t>dp< 'J h*s$.So A Kb 

ittl^iPtjiK laXtt2«^i^±S:ffl^^S<D*sS^^o 
[0 0 14] Uf^-i^A^b^ilbTtt. TkK^b'J^OA 
(Li OH) AWSblNo Li O H ^JP^®«5JeSB: D - 

[0 0 15] WT*^B^^5?SE0'J{cJ;!9:^{4:atj{ci5iB^f 

^^o 

[0 0 16] 

[SlJfi^Jll ffiK--;/'5r;i/4 6 5. 2g(l. 6^)V) 
RV9 8%mm='^'i)]^h 8 9 . Ig (0. 3^;i/) 4* 
{-jgS¥bs 2 L©5iK:r:';;'!r;V^fctN-JiH^rj/t;i/ hOjg-^ 

(AWi) il bfeo hU'i7A318. Og 

(3. 0^;i/) 2fcIf7';^5>K:^^ U'^Ag. 5g 
(0. 1^;^) **tjgfl¥bl. 8LCDjKK:?-hy'i7A 
>K:h h u 'i'A©ig-&?^«t (Br^) i: bfe„ 
8 O'CcD^Tkl L{;A^6i:B^SS:8 0:a-A^t^tl^B^(C- 

^3*«-ca4DbK/s;$-e-fco ccDisRjastts o-csaijt 

mi^6 o^mnL^M^n-otco z<Di.oizLxm^n 
rcmmt:mmv. ^m^i 2 o'ct? 1 6B$F^i£«ib^ - 

mm^ntco c:(Dtk^^m^mm^f§i^Xs ^^m^t 

Vxm^L. ¥i&«i^g*«jl/zmCD*&<*:;^^"j — i:b 

U ¥*aJia^SiJ?Il 3//m®3K«i:i:bfco e:©^i&Jlft^ 
gi^l 3>czm©3(a<*;*^mgSjiT4 0 0"*C^T-#Mb> 
;^ ^t^wjft titj^ < § S T-**) 2 Kpr^c: ©?a 
«»c*ii^b-c^<bf3i:b;fe„ K^bt»®lifiK{iN i : 6 
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^Jt= 0. 80 + 0. 15 + 0. 05:1 = 1:1]* 
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18. Og (3. O'tJl) &Z}^T)iyS.>m-)-V0O/^ 

9. 5g (0. l^;i/)cDi. SLmmmiiir^^Lt. 
Rum^tm^iii t Tk^Yb U ^ -j; A ffijg-^lt N i + C o 
+ A1 : L ilI^J±=0. 8 5 + 0. 1 0 + 0. 0 5: 

1 = 1 : lilt id tSik^itmrnm l iilSI b;>5ST-LiAl 
0. OsCOo. loNio. 8s0z*-^J^L;&o 

[0 0 18] 

mmm3] Am^mm=-y^)i^47 1. og (i. e 

2^;i') Stf9 8%JiB^r3/t;uh 8 9. lg(0. 3^ 
18. 0g(3. O'EJV) RZJ^TJi'^ymr^h'J^A 

7. 6 g (0. 0 8^;i') cDi . 8 Lmmmt-r^z 

Co + Al : L iM^lt=0. 81+0. 15 + 0. 0 

4:1 = 1:1 ft^ctumtmmm i 

LiAlo. 04CO0. isNio. aiOa^-o-fiELfeo 
[0 0 19] 

immm4] Amt:mm-'^^)i4 9 4. 2 g (i. 7 

.0^;U) ;Ryf9 8%SgK3yt;i/ h 6 5. 3g(0. 22 

"Ejv) (D2Lmmmti-?>c.t. Bm^^mi- h •t^ a 

3 18. Og (3. 0^;i/) SVT;i/$>K:^h 'Ji^A 
7. 6 g (0. 0 8^;]/) CD 1 . 8 Ljggp^h-rSC 

i:. jatJ'e^bW#:i:7lc®<bU^"i'AcDig-&it*N i + 
Co+Al : L i/S^tt=0. 85 + 0. 11 + 0. 0 

4:1 = 1: ifr^ziii:iif\^ttmmmitm\:>:»mx' 

LiAlo. oiCOo. 1 iNio. ssOa^-n-fiKbfco 

[0 0 2 0] 

[SgJE^JS ] A?a[«:«g^^ry'ir;i/4 7 6. 8 g { 1 . 6 
' 4^;i/) Syf9 8%{iKn/t;i/ h 8 9. lg(0. 30 

(D2Lmmmt-t?>zt. Bm^^i^-^h O't^A 

3 18. Og (3. 0^;!') &UT;V^>m±h 'J'i7A 

5. 7g (0. 0 6t;u) cbi. 8L?§«¥«4:f sc: 
Co+Al : L iJl^lt=0. 82 + 0. 15 + 0. 0 

3:1 = 1:1 t-r?>zt&.mtnmm i i:Pii:.;5?*-c- 

LiAlo. oaCoo. isNio. stO2t:-^0^{^fto 
[0 0 2 1] 

[|IJSfi?lJ6] A?g*«i^^-V'5r;V4 9 4. 2 g (1. 7 
0^;i/) ZitJf9 8%^iK=I>'^•;^ h 6 8. 4g(0. 24 
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<D2Lmmmt.-r?>zt. Bm^m.m±h*}^A 

3 18. Og (3. 0^;!/) iJ-^A 
5. 7g (0. 06^;i/) ©1. 8Ljg^?Si:-r-5C 
t. ^ «t>'KYbti«ai*: i: *^<b U ^ a ©ig^Jt * N i + 
Co+Al : LijS^-lt=0. 85 + 0. 12 + 0. 0 

3:1 = 1: iti-?>ziiiik9[^ttmmmitm\:>:^^-c 

LiAlo. 03C00. laNio. ssOi^-^JSRUfco 
[0 0 2 2] 

[*lifi»l7l Aj«<£«SK->.y'^;i/4 8 2. 6 g (1. 6 
10 6^;U) ST>-9 8%SB^33>''?;Uh 8 9. lg(0. 3 0 

©2 LSiPMi:-rsc^:. B?^*i^K± h 'J >i;A 

3 18. 0g(3. O'EJV) J&ZfrJU5.>m±hV0A 
3. 8g (0. 0 4^;i/) ©1. 8 LjS#P*Si:-r5C 

i: > j^v^m^bmm*- 1 Tkm^t u ^ A ® s-a-it * n i + 

C o +A 1 : L i/lTl:b= 0 . 83 + 0. 15 + 0. 0 

2:1 = 1: 1 iit?>zti-:Jimimmmi iim\:^:^m-v 

LiAlo. 02C00. loNio. .308*-&J^bfco 
[0 0 2 3] 

immm8] Am^mm~y^)V4 9 4. 2s (i. 7 

20 0^;i/) 2itF9 8%SBK3>'N*;i/h 7 4. lg(0. 2 6 
3 18. 0g(3. 0^;i/) St5T;i/$ >K+ b U "^A 

3. 8g (0. 04^;v) ©1. 8hmmmiif^z 

Co+Al : L ill^J:b=0. 85 + 0. 13 + 0. 0 
2:1 = 1:1 ft Z tiik^^'itmmm 1 i:|SIU:§^T- 
LiAlo. 02CO0. laNio. ssOz^-n-JSELfco 
[0 0 2 4] 

[J:b«?fi«Jl] Am^mm-'^^)V5 8 I . 4g (2. 0 

30 o'Ejv) (D2hmmwitt^zt. Bm^mm±hu<t> 
A3 1 8. Og (3. o^;i/) ©1. shmmmtt^ 
zt. Rvm^mm^t:^m^b*j^'t;2^<Dm^tt^ii 

i : L i®^lt= 1 : 1 i: fSC fctl^tt^fiW 1 
U;&^-CLiNi02S-&fiEbfco 
[0 0 2 5] 

[l±iK^2] A?K««HI|n/t;i/ h 5 7 0 . 3g (2. 0 

o^;u) ©2 LSPf^t-rsdi;. Bm^mm±hv<^ 
A3 1 8. Og (3. 0^;!/) ©1. sh^mmtt^ 
zt. Rvm^mmi^h:^MStibo^'>j^<Dm-^tt^c 
40 o : L iim^ib= 1 : 1 t.t ^ z t.JA^itmmm 1 tm 

b7^S-C-LiCo02«-&figUfco 
[0 0 2 6] 

[l:b«l[^J3] Ai«*5gKr:«;'^;i/4 9 4. 2 g (1. 7 
O^;!/) :5TJf9 8%5^^zi>'Vl/h 8 9. lg(0. 30 

"Ejv) (D2Lmmmht^zi:. Bm^^^^hv^A 
3 18. Og (3. o^;i/) ©1. 8 Ljg^fftfcf sc: 
i:> Rvm^ib^lt^i^tykm^t U ^"t? A©S-^It*N i + 
Co : L ili^^hb=0. 85 + 0. 15:l = l:li: 

t^zti^L^i-ttmrnm i i:Pli:.:^ffi-eLiCoo. isNlo. .s02 

50 ti-^f&htzo 
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[0 0 2 7] 

itmm 4 ] ^m.mt- v >7)m ( n i ? o . s w 

t %) 8 3. 0 g (N i i: LT 1 . 0 0^;i/) , mSSK 
{b=3>'^;i/h*& (Co^*7 5. 5wt%) 14. 2g 

(Coilb-rO. 1 8^;U) . (A 
1^«34. 8wt%) 2. 83g (Al^btO. 0 
3 7^;i/) i:, TkKYbU^'i'A 5 2. i g ( i . 217 

[N i + CO+A 1 : L iJ®^Jt= 0. 8 2 + 
0.15 + 0.03:1 = 1:1] *?L»-C A <)|&»ii 
^bfco Ctl$r^m?iSaT7 5 0°Ct?l O^iaflS^LLi 
Alo. 03CO0. isNio. 8 20sS-aJ5Eb;fco 

[0 0 2 8] 

[Jt«e^J5] A^S4!ilS:^5/'^;i/4 9 4. 2g (1. 7 

A318. Og (3. 0 ^ ;stjfT;i/ ^ >^:^ h g 

A2 8. 5 g (0. 3^;i/) CDl. 8 Lj$S¥?gfc-rSC 
St;f^<bW<*:i:*lg<bU^'i7AcDii-&Jt*Ni + 
Al : Liil^^Jt=0. 85 + 0. 1. 5:1 = 1:1 
i:-rsc i:W^1.tt*^£^?|J 1 i:l§ID;)5^ST-LiAlo. isNio. .5 

[0 0 2 9 ] 

mmm i ~ 4 1? -^as, Lfe-t>->c7';KDXi^[s]#f>'^^— 

01 CD A (§^S6*»J1) . B . C (|gSS0<| 

3) . D imSmA) ^fc5?SS«?iJ5~8T-&*«Lfc 
■9->-7-;K0Xi^|iI$f^^^->^ia2<Z)E (IIJS«?iJ5) . 

F (njs^je) . G mmmi) . h (hjs^js) tc^ 

■To Jt«J0!l3-C-&fSbfe1^->r;i/£DXi^@#f>'^iJ'->* 
•r, mita^S^:^- (Co, Al) A^LiNiOj CD** 

feo tb«i«^J 1 -r-&ggbfeiJ->r;vtoi>TCDX!^lHltf>'-5 

^->*II13£D I tc^l-o -r^-CCDfcf— i^i^L iN i O 
^figbfe-9->r;nc:-oiNT®x«g[ii^-'^4'— >S0 4 1 
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•rsciiAJfil^^tifco it««»j4-^^fiEbfe-9->r;i/jc 

■oi,>TfflXi^Ill#f>'^^ — >5:0 5{C5^-ro LiNiOa 
i:LiCo02 CD2««CDtr— ^ix^tl- 
cD^feSS-^tt-^-r. i^-«:^b^!g5-e)S:^^c^:*^^^ 
iP-5o OsB-^*sL i Co 02 {CilSJg-r-Str— ^-C&So 
Set3-t> #tCrp|gKfb^MS4*S^^J5EbT*)s LiN 
i02 ®iKS«jit:*a-{c||3fig:9-dsSjgbfcAS«ciig 
IIWd:^?>nS:*>ofeo 
10 [0 0 3 0] 

[iS»^J2] («rtet4tgffF<ffi) 
^m^\ 1 ~ 8 SU^ltK^J 1 ~ 5 T-^fig bfe-y- > r;KZ)^ 
i^•€■j^t:o^^T. T-b^u>:r^>>^i:v'7D w^i^?^ 
-^7 5:2 0: 5 ®SfiJ:b(cS-ff. ?Li*;{c T 5 :&F^?1 

>)^$0. 1 mm(Di/— h h b, 16min0tcM&#b 
fzM 1 1 0'CT-*^l£*tbi«lftffljEffi-teri: bfco C d b 

;H^lc«^bfco «PKi:bt I^;i//LCDL i Cl O 
S^^ h:^S>:i^^>©S-^jg^S:ffll^fco Z.(Di.otmm 

^»S-CO. SmA/cm" ©SiS^JK-r-ff ^SSfiE 
(±4. 3V*t?> jK«SfiEtt3. 0 VSt:-®S{4^S*ijT- 
frofco ^^ig»^«lt^fo c:cD«tdlc:3y^;i/ h 
7;!/$ :^'!7A*^3^^fc bTttttatc J; O^JdZ-^bE 
-rSCi:(c<t t). n/t;i/h^U^.i7A (i:fc«t?!l2 : 1 5 
30 OmAh/g) J;t)S«AS::'c#VM 7 5mAh/gJiA± 
CDiiS^St?. MoSCSIfl^S («2) tc^-ri^t^^ffli 

[0 0 3 1] 
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